Isokinetic training and assessment of the knee joint has been the mainstay of rehabilitation, especially in patients with anterior cruciate ligament deficiency. Besides the original shin pad used, the antishear device was introduced by Johnson in 1982. This device has been shown biomechanically to prevent excessive anterior translation of force on the tibia during training. However, there is a need to compare the antishear device and the standard shin pad in the isokinetic assessment. Hence, the major objective of this study is to define, if any, the difference in patient assessment between the new double pad device and the old single shin pad. Ten subjects with no previous history of injury on either knee were tested with the Cybex Isokinetic Dynamometer. There were four men and six women and the mean age was 25.2 years. They were randomized into different test sequences with different shin pads at different speeds. Correlation and paired t tests (P) were performed to find out the correlation and difference between the two devices. There was significant difference in performance assessment between the two devices in knee extension (P < 0.05) but no significant difference in knee flexion (P > 0.05). There was also a high correlation (r > 0.75) between the two devices. It is concluded that because of the significant difference of data generated between the two devices, it is important to select one single device with each patient during a series of testings.
Isokinetic training and assessment of the knee joint has been the mainstay of rehabilitation, especially in patients with anterior cruciate ligament deficiency. Besides the original shin pad used, the antishear device was introduced by Johnson in 1982. This device has been shown biomechanically to prevent excessive anterior translation of force on the tibia during training. However, there is a need to compare the antishear device and the standard shin pad in the isokinetic assessment. Hence, the major objective of this study is to define, if any, the difference in patient assessment between the new double pad device and the old single shin pad. Ten subjects with no previous history of injury on either knee were tested with the Cybex Isokinetic Dynamometer. There were four men and six women and the mean age was 25.2 years. They were randomized into different test sequences with different shin pads at different speeds. Correlation and paired t tests (P) were performed to find out the correlation and difference between the two devices. There was significant difference in performance assessment between the two devices in knee extension (P < 0.05) but no significant difference in knee flexion (P > 0.05). There was also a high correlation (r > 0.75) between the two devices. It is concluded that because of the significant difference of data generated between the two devices, it is important to select one single device with each patient during a series of testings. Keywords: Cybex, antishear device, standard shin pad, difference Anterior cruciate ligament injury is one of the most common disabling sport injuries of the knee. A minor tear will produce laxity to the knee joint; complete rupture will create more laxity and increase the chance of further damage such as meniscus tear and cartilage injury. Despite a great variety of rehabilitation programmes, isokinetic training and assessment has been well accepted. The standard shin pad ( Figure 1 ) has been used on the Cybex machine (Cybex, Division of Lumex, Ronkonkoma, New York, USA) as a testing and training tool for a long time. However, with active knee extension, the quadriceps shifts the proximal tibia forward and creates an excessive anterior stress on the anterior cruciate deficient knee. In 1982, Johnson introduced a new tool called the 'antishear device' (Cybex, Division of Lumex, Ronkonkoma, New York, USA; Figure 2 ) for rehabilitation of knee-injured patients, especially those with an anterior cruciate deficiency; the claimed advantage of the device is that it decreases the anterior translational force during knee extension preventing further knee injuries such as abnormal shear and increase in laxity.
A few studies have tested its anti-shear property and its validity as an accurate testing instrument; Johnson1 stated that the device could control anterior The object of this study was to define and to compare any difference between the Johnson antishear device (double pad) and the standard shin pad (single pad).
Subjects and methods
Ten subjects, four men and six women, with normal knees and no previous history of injury to bike. As each complete test consisted of two speeds, namely slow speed (60 s-1) and medium speed (1800s-1), the sequence of testing speed was randomized. At each test speed, seven submaximal and two maximal contractions were performed to warm up with 1 min rest between each test speed. The single pad was so placed that the lower edge of the pad rested just above the medial malleolus6. For the double pad, the upper edge of the proximal pad was placed at the tibial tuberosity and the lower edge of the distal pad just above the medial malleolus and the fulcrum was positioned midway between the pads2. The set-up and testing procedure were standardized and performed according to the handbook provided by the manufacturer. All data were stored permanently on the HUMAC computer program.
Data analysis
The peak torque, average work and average power of knee extension and flexion were selected in this study. Peak torque was measured in Newton metres, average work was measured in Joules and average power was measured in Watts. Correlation tests and paired t tests (P) were performed so as to find out any correlation and difference between the two devices.
Results
A paired t test was performed for the control group, which used a standard shin pad in the first and in the second test after 3 h. No significant difference was found in peak torque, average work and average power on both extension and flexion moment between the two tests (P > 0.05). The mean(s.d.) values of peak torque, average work and average power of the two tests are shown in Table 1 .
A paired t test and correlation test were performed on the experimental group. Significant difference in knee extension was found between the two devices in peak torque, average work and average power (P < 0.05) at all speeds except the medium speed peak In the experimental group, good correlation in peak torque, average work and average power were found at both speeds in both extension and flexion (Table 3) . Timm3 reported good correlation in extension peak torque (r = 0.97), flexion peak torque (r = 0.99), extension average power and flexion average power at slow and medium speeds. Similar results were obtained in this study. In addition, good correlation in extension average work and flexion average work at both speeds was also observed in this study (Table 3) . by 4 mm, the knee extension strength would decrease by approximately 10%. This argument is in keeping with our findings.
As there is such a significant difference between the two shin pads in isokinetic exercise, we recommend that the same shin pad device be used to compare the isokinetic performance of the injured and the normal legs. If the standard shin pad has been used for pre-injury assessment, the antishear device is still recommended for subsequent assessment after anterior cruciate ligament injury or anterior cruciate ligament reconstructive surgery. However, the results cannot be compared directly and the correlation equations should be used for comparison of the results.
